Introduction {#sec0005}
============

Sarcomas are rare mesenchymatous neoplasms (less than 1% of all types of cancer) that arise in muscles, endothelium, cartilage and support structures. The incidence of malignant sarcomas is low: 1.5 per 100,000 inhabitants. This incidence results in approximately 8000 new cases per year in the United States.[@bib0005] Sarcomas generally have mesodermal origin, although some are derived from the neuroectoderm, and they are divided into two groups: bone and soft-tissue sarcomas. It should be noted that approximately 3% of bone tumors occur in the foot or ankle.[@bib0010], [@bib0015]

Chondrosarcomas are tumors that develop during adulthood and old age, with maximum incidence between the fourth and sixth decades of life. They account for approximately 20--25% of bone sarcomas, but involvement of the calcaneus is rare. They preferentially affect the flat bones, especially the scapular and pelvic belts, but may also affect the diaphyseal parts of the long bones. They may arise primarily or secondarily, as malignant transformation of enchondromas or, more rarely, from the cartilaginous cover of osteochondromas.[@bib0010], [@bib0015]

Chondrosarcomas have an indolent natural history, and patients typically present with pain and tumefaction. Radiologically, the lesion may have a lobular appearance, with mottled, spotty or ring-like calcification of the cartilaginous matrix. It is difficult to distinguish low-grade chondrosarcoma from benign lesions through radiographs or histological examination. For this reason, clinical history-taking and physical examination are fundamental steps in the diagnostic reasoning.

The objectives of this case were therefore to report on a rare case of chondrosarcoma of the calcaneus in a young adult patient with several complications, and to review the literature on this subject.

Case report {#sec0010}
===========

The patient was a 30-year-old white woman who was assessed in the outpatient clinic of Hospital das Clínicas, School of Medicine of the Federal University of Goiás, with a history of a sprained right ankle that she had suffered approximately eight years earlier, with subsequent appearance of painless nodulation on the lateral face of the calcaneus. The tumor formation had gradually increased in volume and the patient started to present a painful condition. For this reason, at a hospital elsewhere in the same state, the tumor was resected. However, complete healing was not achieved and the operative wound continued to be open, with active secretion.

On physical examination, the right foot and ankle were seen to be very swollen, with tense and shiny skin. There were two fistulas in the lateral region of the calcaneus, with yellowish secretion. The foot was in the equinus position and was painful on palpation. Radiography showed a tumor with imprecise limits that compromised the calcaneus, talus and lateral malleolus. The lesion presented a destructive, aggressive and osteolytic appearance, with invasion of the surrounding soft tissues and presence of points of calcification in the tumor formation ([Fig. 1](#fig0005){ref-type="fig"}).

The initial chest radiograph had a normal appearance. Macroscopically, the tumor tissue presented a straw-yellow color, and anatomopathological examination indicated that this was a chondrosarcoma. One month after the initial consultation, amputation was performed in the proximal third of the right foot, but healing of the operative wound did not take place and there was elimination of necrotic material and yellowish secretion. Radiography of the amputation stump showed an osteolytic lesion in the amputated tibia, and this was considered to be recurrence in the amputation stump ([Fig. 2](#fig0010){ref-type="fig"}).

Six months after the first amputation, the patient was admitted to the hospital. A chondrosarcoma was observed in the amputation stump of the tibia and a new amputation was performed in the middle third of the right thigh ([Fig. 3](#fig0015){ref-type="fig"}A). One year later, the patient returned to the outpatient clinic with a complaint of dyspnea, with a compromised general condition and nodulation of rubbery consistency over the entire body. Biopsies on these lesions revealed the presence of soft-tissue metastasis from the chondrosarcoma. Chest radiography revealed metastatic nodulation in both lungs ([Fig. 3](#fig0015){ref-type="fig"}B). The patient died later in the week of the return visit, approximately one year and ten months after the diagnosis.

Discussion {#sec0015}
==========

Chondrosarcomas are malignant bone tumors characterized by the production of neoplastic cartilage and are the second commonest variety of matrix-producing malignant bone tumor. They are morphologically subdivided into intramedullary and conventional juxtacortical variants, with clear, undifferentiated and mesenchymal cells, and 90% are of conventional chondrosarcoma type.[@bib0020]

They generally develop as intramedullary lesions and affect the scapular and pelvic belts more frequently than the feet. Among the chondrosarcomas affecting the bones of the foot, those that affect the calcaneus are more common.[@bib0025], [@bib0030] They may be primary or secondary and, in the latter case, they represent malignant transformation of enchondromas or osteochondromas. Furthermore, they are commonly associated with the hereditary syndrome of multiple exostosis in 6% of the cases.[@bib0035], [@bib0040] Since osteochondromas are commonly asymptomatic, the patients are unaware of the existence of the lesion, such that sudden pain and rapidly growing pain are the clinical manifestations of suspected malignancy, along with focal compressive neuropathy.[@bib0045] The process of malignant transformation occurs at a frequency of 5%.[@bib0035]

Chondrosarcomas are the second commonest type of bone neoplasm among the malignant primary bone tumors. The behavior of these tumors is variable, ranging from a slow-growth form with little possibility of metastasis, to an aggressive sarcomatous form with a high likelihood of metastatic transformation. They affect males and females equally, without any preferential age. They are predominantly observed in individuals between their fifth and sixth decades of life and are more frequently seen in the appendicular skeleton. Clinically, they are characterized by insidious, progressive and long-duration pain.

The diagnosis of calcaneal chondrosarcoma is made radiologically. Thus, several methods are used for detecting these neoplasms, such as conventional radiography, computed tomography (CT) and magnetic resonance imaging (MRI).[@bib0050] The nodular growth pattern of the cartilage produces radiographically prominent endosteal scalloping. The calcified matrix appears as foci of flocculent density, and mottled, "popped", spotty or ring-like calcification of the cartilaginous matrix.[@bib0055] One good option for following up patients who present some type of bone tumor alteration is to use serial radiographs in order to study malignant transformation. In these, it may be possible to differentiate between lesions with well-defined and indistinct margins, or to note that the lesion increases in size, or to note that its mineralization takes on the appearance of opaque glass.[@bib0035] Radiography of the right foot of our patient showed a tumor with imprecise limits that compromised the calcaneus, talus and lateral malleolus. The lesion had a destructive, aggressive and osteolytic appearance, with invasion of surrounding soft tissues and the presence of points of calcification in the tumor formation.

Relative radiolucency inside a previously mineralized region of the cartilaginous cover also implies the possibility of sarcomatous degeneration. Although the thickness of the demineralized cartilaginous cover is generally less than 1 cm in benign osteochondromas, it is generally more than 2 cm when malignant transformation occurs. Evidence regarding the thickness of the cartilaginous cover is generally, but not always, a reliable sign of malignity or benignity. The more radiotransparent the tumor is, the higher the likelihood that it will be of high-grade. Slow-growing low-grade tumors cause reactive thickening of the cortex, while high-grade neoplasms that are more aggressive destroy the cortex and form a soft-tissue mass.[@bib0035]

CT is an excellent auxiliary method for diagnosing osteosarcomas and chondrosarcomas. It provides significant improvement in determinations of the morphological modifications resulting from benign or malignant disease, along with high-quality images with excellent anatomical resolution and reduced levels of artifacts.[@bib0050] In many studies, CT has presented very high sensitivity for detecting morphological alterations caused by neoplasia (between 80% and 100%), and has shown the primary origin of the lesions, with excellent viewing of radiopaque areas and the number of neoplastic foci present.[@bib0050] This high sensitivity rate has been demonstrated by the capacity that CT has for showing the extent of the lesion, its depth and the involvement of the adjacent soft and hard tissues, with reduced levels of technical artifacts. Thus, the radiograph pattern of chondrosarcomas, observed using CT, may help and facilitate the final histopathological diagnosis, through the individual characteristics of these lesions, which may be identified and analyzed through qualitative studies. Moreover, CT is a safe method for determining the morphological alterations caused by malignant and benign neoplasia and shows the relationship between the lesion and the adjacent tissues, and also the degree of infiltration and depth of the tumor mass. In this manner, the prognosis can be better established and therapy that is more appropriate can be administered.[@bib0050]

To treat chondrosarcomas, it is important to separate them into two major groups seen in imaging examinations: localized and aggressive lesions. Localized lesions are of low histological grade, with little possibility of metastasis. Thus, the treatment consists of wide resection of the lesion, which makes it possible to conserve the bone adjacent to the tumor.[@bib0045] In aggressive cases, the histology points toward intermediate and high-grade tumors, which are treated by means of amputation.[@bib0060]

It is important to seek to maintain the patient\'s independence. Proximal amputation increases the morbidity and mortality. Wide resection of the calcaneus in cases of malignant lesions can be performed, followed by reconstruction using osteomyocutaneous flaps from the fibula in order to achieve functional recovery. The most frequent local complications are hematomas and skin necrosis, with a mean graft consolidation time of six months.[@bib0065]

In the present case, it was decided to amputate the limb, but with the development of effective chemotherapy, salvage surgery on the limb has become the preferred treatment for primary bone sarcomas. Currently, 90% of the patients with sarcomas in limb extremities can successfully undergo salvage surgery on the limb.[@bib0065] Nonetheless, it is also worth noting that there are still great doubts in relation to limb salvage surgery for the foot, given that because the foot has a compartmentalized structure, it enables early involvement of bones and the adjacent soft tissues, which leads the great majority of physicians to choose to amputate the limb. However, depending on the size and location of the tumor in the foot, surgical margins may be attained in calcaneal tumors when the neurovascular structures of the tarsal tunnel remain unimpaired. Such situations provide the option of tumor resection and subsequent reconstruction and salvage of the limb, using bone, muscle and skin grafts, thereby ensuring that the patient continues to have a body part that is essential for physiological locomotion.

Survival will depend on achieving complete control over the primary neoplasm so that spreading into neighboring tissues and occurrences of metastatic foci are avoided. In this regard, the first surgical intervention should have the main aim of performing resection that is wide enough to prevent local recurrence. For this to be achieved, surgical margins of 4 cm on all sides are necessary, thereby leading to cure for almost all patients and resulting in 10-year survival of 97%.[@bib0035] Wide resection of cases of chondrosarcoma of the thoracic wall is advocated by some authors because of the difficulty in making a preoperative histopathological diagnosis, thereby representing a form of prophylaxis against future complications such as metastases.[@bib0070] In this sense, the first surgical intervention made in the patient of the case presented in this study does not seem to have been the best therapeutic approach, given that the lesion recurred and that pulmonary metastasis subsequently occurred. This corroborates the idea that wide intervention, although considered to be radical by some authors, is in many cases the best therapeutic option and has an influence on the patient\'s survival.
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![Radiographs of the right foot and ankle in anteroposterior view (A) and lateral view (B), showing lesion of destructive, aggressive and osteolytic appearance, with invasion of the surrounding soft tissues and the presence of points of calcification in the tumor formation.](gr1){#fig0005}

![Radiographs of the amputation stump in anteroposterior view (A) and lateral view (B), showing an osteolytic lesion in the amputated tibia.](gr2){#fig0010}

![Anteroposterior radiograph of the right thigh showing amputation in the middle third of the femur (A). Posteroanterior radiograph of the chest showing metastatic nodulation in both lungs (B).](gr3){#fig0015}
